




















[5] , 2 traveling lamellar pattern, traveling hexagonal
pattern , . ,
, .
1.1
[5] , . $A,B,C$
$Aarrow^{\gamma 1}B\gamma_{2}arrow C\gamma_{3}arrow A$
, ( ) . $\psi_{A},$ $\psi_{B},$ $\psi c$






, $\psi=\psi_{A}-\psi_{B},$ $\phi=\psi_{A}+\psi_{B}$ , $\psi$ $\phi$





$(\begin{array}{ll}a_{\mathrm{l}1} a_{12}a_{21} a_{22}\end{array}).=(-(\gamma_{1}+-\mathrm{z}_{2}\mathrm{a}\mathrm{L}2)2$ $-(\gamma_{12}-\mathrm{L}2-(_{2}\lambda 2+\gamma \mathrm{a})+\gamma\epsilon))$
.
(1.1) $\{$
$\frac{\partial\psi}{\partial t}=\nabla$ . $(M_{1} \nabla\frac{\delta F}{\delta\psi})+h_{1}(\psi, \phi)$
$\frac{\partial\phi}{\partial t}=\nabla$ . $(M_{2} \nabla\frac{\delta F}{\delta\phi})+h_{2}(\psi, \phi)$
$F= \int d\mathrm{r}[\frac{D_{1}}{2}|\nabla\psi|^{2}+\frac{D_{2}}{2}|\nabla\phi|^{2}+w(\psi, \phi)]$
. [5] , $M_{1}=M_{2}=1,$ $D_{2}=0$ , $\phi$
$w( \psi, \phi)=-\frac{\tau}{2}\psi^{2}+\frac{1}{4}\psi^{4}$
$\{$







$\frac{\partial u}{\partial t}=\Delta$ ( $-\epsilon^{2}\Delta$u-f$(u)$ ) $+a_{11}u+a_{12}w+\gamma_{3}$ ,
$x\in\Omega$ , $t>0$ ,
$\frac{\partial w}{\partial t}=a_{2}1u+a22w$ $+\gamma$3,
(1.3) $\frac{\partial u}{\partial n}=\frac{\partial(\Delta u)}{\partial n}=0$ , $\frac{\partial w}{\partial n}=0$ on $\partial\Omega$
. $f(u)=u-u^{3}$ , $\epsilon$ , $\Omega\subset \mathrm{R}^{N}(N\geq 1)$ . $\epsilon$
, (strong segregation limit)
.
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, $v$ (x, $t$) (1.2)-(1.3)
(1.4) $\{$
$\frac{\partial u}{\partial t}=-\Delta v+a11u$ $+a12w$ $+\gamma$3,
$0=\epsilon^{2}\Delta$u-f$(u)-v$ , $x\in\Omega$ , $t>0$ ,
$\frac{\partial w}{\partial t}=a_{2}1u+a22w$
$+\gamma$3




. 1 (OJ) : .
.
, 1 ,







u $(0)=0=u_{x}$ (L), $v_{x}(0)=0=v_{x}$ (L), $w_{x}(0)=0=w_{x}$ (L).











$v_{l}^{-}(0)$ $=0,$ $v^{-}(x0)$ $=v^{*}$ ,
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$(1.8)_{+}$ $\{$
$v_{xx}^{+}+\alpha h+(v^{+})+\beta=0$ , $x_{0}<x<L$ ,
$v^{+}(x_{0})=v$”, $v_{x}^{+}(L)$ $=0$ ,
(1.9) $v$;(xo) $=v_{x}^{+}$ (xo).
. $u=h^{\pm}(v)$ $f(u)-v=0$
$h^{-}(v)<h^{0}(v)<h^{+}(v)$ ( 1 ), $v^{*}(=0)$
$J(v)= \int_{h^{-}(v)}^{h^{+}(v)}(f(u)-v)du$
1: $f\Subset$)
, $\alpha,$ $\beta,$ $L$ ( PropO-





Theorem 1.1. (1.8)\pm -(1.9) $V$“(x) . ,
$\epsilon_{0}>0$ : $\epsilon\in$ $(0, \epsilon 0)$ (1.6) ($u^{\epsilon}(x),$ $v$ \epsilon (x), $w^{\epsilon}(x)$ )
, .
(i) $\lim_{\epsilon\prec 0}v^{\epsilon}(x)=V^{*}(x)uni$ formly on $[0, L]$
(ii) $0< \delta<\min${ $x_{0},$ $L$ -x0} $\delta$
$\lim_{\epsilon\prec 0}u^{\epsilon}(x)=\{$
$h^{-}(V^{*}(x))$ on $[0, x_{0}-\delta]$
$h^{+}(V^{*}(x))$ on $[x_{0}+\delta, L]$ .
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(1.11) $p_{x}(0)=0=p_{x}$ (L), $q_{x}(0)$ $=0.=q_{x}$ (L), $r_{l}(0)=0=r_{x}$ (L).
, .
Theorem 1.2. $a_{12}<0,$ $(a_{22}-\tau^{*})^{2}+4a_{12}a_{21}\neq 0$ . $\epsilon_{0}>0$
, $\epsilon\in$ $(0, \epsilon 0)$ (1.10)-(1.11) $\lambda^{\epsilon}$ .







2 , 3 . 4
.
2
(1.8)\pm -(1.9) ; .
Proposition 2.1. $u^{*}=-\beta/\alpha$ .
(i) $\underline{u}<u^{*}<\overline{u}$ , $L_{0}>0$ , $L\in(0, L0)$ $L$ $(1.8)\pm^{-(1.9)}$
.
$(\mathrm{i}\mathrm{i})-1<u^{*}\leq\underline{u}$ $\varpi\leq u^{*}<1$ , $L>0$ $(1.8)_{\pm}-(1.9)$
.
, $\underline{u},$ $\overline{u}(\underline{u}<\overline{u})$ $f’(u)=0$ 2 ( 1 )
Proof. $\alpha h^{\pm}(v)+\beta$ (ii) (i) .
, .




(1.10) 3 $r$ , 1
(3.1) $\{$
$q_{xx}+(\tau^{\epsilon}-a_{11})p=0$ ,
$\epsilon^{2}$p$xx+f/$ ( $u\epsilon$(x))p-q $=0$ ,
(3.2) $p_{x}(0)=0=p_{x}(L)$ , qx(0)=0=q (L)
$arrow.*$
(3.3) $\tau^{\epsilon}=\lambda^{\epsilon}-\frac{a_{12}a_{21}}{\lambda^{\epsilon}-a_{22}}$
. (3.1)-(3.2) , $\int_{I}p$ (x)$dx=0$ ,
. (3.1)-(3.2)
$\tau^{\mathrm{e}}$ , .
Theorem 3.1. $\epsilon_{0}>0$ , $\epsilon\in$ $(0, \epsilon 0)$ :
(i)(3.1)-(3.2) $\tau^{\epsilon}$
(ii) $\lim_{\epsilonarrow 0}\tau^{\epsilon}=\tau^{*}$ , $\tau^{*}<0$ .
$\tau^{\epsilon}$ $\epsilonarrow 0$ , Theorem 1.2 .
Proof of Theorem 1.2. (3.3) $\lambda^{\epsilon}$
(3.4) $(\lambda^{\epsilon})^{2}-(\tau+a_{22})\lambda^{\epsilon}+\tau a_{22}-a_{12}a_{21}=0$ .
(3.4) $\lambda^{\epsilon}$ 2 , $D$
$D=(a_{22}-\tau^{\epsilon})^{2}+4a_{12}a_{21}$
. $a_{ij}$ (i, $j=1,2$) $\tau^{\epsilon}$ , $\epsilon>0$
$D>0$ $\lambda_{1}^{\epsilon}+\lambda_{2}^{\epsilon}=a_{22}+\tau^{\epsilon}<0$, $\lambda_{1}^{\epsilon}\lambda_{2}^{\epsilon}=a_{22}\tau^{\epsilon}-a_{12}a_{21}>0$
$D<0$ $2{\rm Re}\lambda^{\epsilon}=a_{22}+\tau‘<0,$ $\lambda^{\epsilon}\overline{\lambda^{\epsilon}}=|\lambda|^{2}=a_{22}\tau^{\epsilon}-a_{12}a_{21}>0$
. , $\lambda_{i}^{\mathrm{e}}$ $(i=1,2)$ (3.4) , $\lambda^{\epsilon}$
. .
Remark 3.2. ( ) , $a_{\dot{\iota}j}(i,j=1,2)$




Proof of Theorem 3.1. ,
.
, $\tau^{\epsilon}$ . (3.1) 1 0 $L$ $x$
$( \tau^{\epsilon}-a_{11})\int_{0}^{L}p(x)dx=0$.




$L^{\epsilon}\phi:=\epsilon^{2}\phi_{xx}+f’(u^{\epsilon}(x))\phi=\zeta\phi$ , $x\in I$ ,
$\phi_{x}(0)=0=\phi_{x}$ (L),
$L^{\epsilon}$
$\{\zeta_{n}^{\epsilon}\}_{n\geq 0}$ , $\{\phi_{n}^{\epsilon}\}_{n\geq 0}$ -
(3.1) 2 $p$
(3.5) $p=(L^{\epsilon})^{-1}q= \frac{\langle q,\phi_{0}^{\epsilon}\rangle}{\zeta_{0}^{\epsilon}}\phi 0+$ $(L^{\epsilon})\uparrow(q)$ , $(L^{\epsilon})^{\mathrm{t}}:= \sum_{n\geq 1}\frac{\langle,\phi_{n}^{\epsilon}\rangle}{\zeta_{n}}‘\phi_{n}^{\epsilon}$ .
[2] .
Lemma 3.3.
(i) $\zeta_{0}^{\epsilon}>0>-\delta>\zeta_{1}^{\epsilon}>\zeta_{2}^{\epsilon}>\cdots$ , ($\delta>0$ $\epsilon$ )
(ii) $\lim_{\epsilon\downarrow 0}\frac{\zeta_{0}^{\epsilon}}{\epsilon}=\hat{\zeta}_{0}^{*}>0.$
Lemma 3.4. $h\in L^{2}(I)\cap L^{\infty}(I)$
$\lim_{\epsilon\downarrow 0}(L^{\epsilon})^{\mathrm{t}}(h)=\frac{h}{f_{u}^{*}}$ , strongly in $L^{2}$ -sense.
, $f_{u}^{*}:= \lim_{\epsilonarrow 0}f’(u^{\epsilon}(x))$ .
Lemma 3.5.
$\lim_{\epsilon\downarrow 0}\frac{1}{\sqrt{\epsilon}}\phi_{0}^{\mathrm{e}}=c^{\iota}\delta_{x_{0}}$ $H^{-1}(I)$ -sense $(c^{*}>0)$ .
(3.5) 0 $L$ $x$
$\langle$q, $\phi 8/\sim\vee 7$) $\int_{0}^{L}\frac{1}{\zeta_{0}^{\epsilon}/\epsilon}\frac{\phi_{0}^{\epsilon}}{\sqrt{\epsilon}}dx+\int_{0}^{L}(L^{\epsilon})^{\mathrm{t}}(q)dx=0$
Lemma 3.3-Lemma3.5 , .
$q^{*}:= \frac{1}{c}*\lim_{\epsilonarrow 0}\langle q,$ $\phi$a/4).
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(3.5) (3.1) 1
(3.6) $q_{xx}+(\tau^{\epsilon}-a11)$ $[ \frac{\langle q,\phi_{0}^{\epsilon}/\sqrt{\epsilon}\rangle}{\zeta_{0}^{\epsilon}/\epsilon}.\phi_{0}^{\epsilon}/!+(L’)\uparrow(q)]=0$
.
$\tau^{\epsilon}=o(1)(\epsilonarrow 0)$ , (3.6) $\epsilonarrow 0$ .
(3.7)





$q(x)/q$” $q$ (x) , $q(x_{0})=1$ . (3.7)
, .
$\tau^{\epsilon}=O(1)(\epsilonarrow 0)$ , (3.6) .
(3.8)
$q_{xx}+ \frac{\tau^{*}-a_{11}}{f_{u}^{*}}q=0$ , $x\in$ (O, $x_{0}$ ) $\cup(x_{0}, L)$
$q_{x}(0)=0=q_{x}(L),$ $q(x_{0})=1$ ,
$\lim_{xarrow x\mathrm{o}+0}q_{x}(x)-\lim_{xarrow x0-0}q_{x}(x)=-\frac{(c^{*})^{2}(\tau^{*}-a_{11})}{\zeta_{0}^{*}}$.
[2] Lemma 2.4 , (3.8) Neumann Dirichlet
$q(0)=0=q(L)$
$(3.8)_{D}$ , $(q, \tau^{*})=(q^{D}, 0)$ . , $D$ Dirichlet
, [2] Lemma 2.5 , $x=x_{0}$
[q ] $:= \lim_{xarrow x\mathrm{o}+0}oq_{e}(x)-\lim_{xarrow x\mathrm{o}-0}q_{x}(x)$
$[q_{x}^{D}]<[q_{x}]<0$ ,
(3.9) $<- \frac{(c^{*})^{2}(\tau^{*}-a_{11})}{\zeta_{0}^{\mathrm{r}}}$
. Lemma 3.5 $c^{*}$ Sturm-Liouville
$\epsilon$
$\hat{\zeta}_{0}^{*}$ ,








, Cahn-Hilliard (1.1) $w($ \psi , $\phi)$
$|\nabla u|$ $(D_{2}=0)$ . (CH) (BC)
,
. , $a_{ij}$ ,
Remark 32 .
1 , (BC)




[5] , (1.1) .
, , strong segregation limit
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